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(57)Abstract: 

PURPOSE: To provide a method to decompose organohalogen compounds efficiently and 
equipment for decomposition of organic halogen compounds and its method which is less apt 
to generate dioxins even in mass and efficient decomposing of organohalogen compounds. 
CONSTITUTION: Since the pressures in the plasma torch 1 and the chamber (reaction 
furnace) 4 are kept under a reduced pressure lower than atmospheric pressure, plasma is 
stably maintained, and since the mixed gas of water vapor and organohalogen compounds is 
directly introduced into the plasma torch 1 , the organohalogen compounds can efficiently be 
decomposed, In addition, the generation of dioxins can be suppressed by quenching exhaust 
gas of organohalogen compounds decomposed by plasma with an aqueous alkaline solution. 
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* NOtTCES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The passage which cor\r)ecis the mixed gas of a steam and an organic halogenated compound with said plasma torch after 
supplying argon gas into a plasma torch from the passage connected with a plasma torch and starting the plasma, or this passage is th 
decomposition approach of the organic halogenated compound by the RF induction plasma which supplies into a plasma torch from 
another passage, and is characterized by disassembling an organic halogenated compound with the reactor connected with the plasma 
torch and plasma torch which were decompressed. 

[Claim 2] The decomposition approach of the organic halogenated compound according to claim 1 characterized by decompressing the 
reactor connected with said plasma torch and plasma torch to 150Torr(s) - 600Torr. 

[Claim 3] The plasma torch to which introductory tubing for introducing a steam and an organic halogenated compound was connected 
The reactor connected to said plasma torch along the flow direction of gas, The alkaline water-solution water box connected to said 
reactor along the flow direction of gas, The cracking unit of the organic halogenated compound by the RF induction plasma which 
consists of an exhaust pipe prolonged in the alkaline water solution in said water box from the connection of said reactor and said wa 
box, and an exhaust gas outlet nozzle attached in the part in which the alkaline water solution of said water box does not exist. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the decomposition approach of the organic halogenated compound by the plasma 
reacting method which can disassemble efficiently the organic halogenated compound which contains fluorine, chlorine, and a bromine 
organic compounds, such as chlorof luocarbon and a trichloroethylene. 
[0002] 

[Description of the Prior Art] The organic halogenated compound which contains fluorine, chlorine, and a bromine in organic compound 
such as chlorof luocarbon and a trichloroethylene, is broadly used for the solvent, the refrigerant, the digestive, etc. by the large 
quantity, and its importance in various industries is high. 

[0003] However, these compounds having high volatility, and the many being emitted into the environment of atmospheric air, water, 
etc. after an activity, consequently having serious effect to environments, such as destruction of an ozone layer, acceleration of glob 
warming, generation of a carcinogen, and generation of a variation causative agent, is pointed out. 

[0004] Then, an organic halogenated compound (liquid) and water are made to introduce and carry out bubbling of the Ar gas to JP,3- 
90172,A, respectively, an organic halogenated compound, water, and the mixed gas of Ar are made, and the approach of introducing t 
into a plasma torch and disassembling an organic halogenated compound is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the inside of a plasma torch was made into atmospheric pressure by the above- 
mentioned approach and the plasma was generated, by not stabilizing the plasma, unless Ar concentration is high, therefore making th 
liquid and water of an organic halogenated compound flow through Ar gas, and once carrying out bubbling to them, it was made to 
evaporate and the approach of obtaining mixed gas with high Ar concentration had been taken. Therefore, it was impossible for the 
concentration of Ar to have become high compared with the amount of an organic halogenated compound and a steam, and to have 
carried out decomposition processing of the organic halogenated compound of a large quantity efficiently. 
[0006] The invention in this application aims at offering the approach of carrying out decomposition processing of the organic 
halogenated compound efficiently in view of the above-mentioned technical problem. 

[0007] Furthermore, even if the invention in this application carries out decomposition processing of the organic halogenated compou 
in large quantities and efficiently, it aims at offering the cracking unit of the organic halogenated compound which dioxin cannot 
generate easily. 
[0008] 

[Means for Solving the Problem] According to this invention, the above-mentioned object supplies argon gas into a plasma torch from 
passage connected with a plasma torch. The passage which connects the mixed gas of a steam and an organic halogenated compound w 
said plasma torch after starting the plasma Or it supplies into a plasma torch from passage other than this passage. It is attained by 
offering the decomposition approach of the organic halogenated compound by the RF induction plasma characterized by disassembling 
organic halogenated compound with the reactor connected with the plasma torch and plasma torch which were decompressed. It is go 
to decompress the reactor especially connected with said plasma torch and plasma torch to 150Torr(s) - 600Torr. 
[0001] Moreover, the plasma torch to which introductory tubing for introducing a steam and an organic halogenated compound was 
connected according to this invention, The reactor connected to Said plasma torch along the flow direction of gas, The alkaline water 
solution water box connected to said reactor along the flow direction of gas, The exhaust pipe prolonged in the alkaline water solution 
said water box from the connection of said reactor and said water box, The cracking unit of the organic halogenated compound by th 
RF induction plasma which consists of exhaust gas outlet nozzles attached in the part in which the alkaline water solution of said wat 
box does not exist is also offered. 
[0009] 

[Function] Since the plasma is stabilized even if Ar concentration is low, if the inside of a plasma torch is changed into a reduced 
pressure condition, even if it introduces directly the steam and the organic halogenated compound gas which do not contain Ar into a 
plasma torch, this invention persons find out that an organic halogenated compound can be disassembled in large quantities and 
efficiently. 

[0010] Furthermore, as for this invention organic halogen cracking unit, the alkaline water-solution water box is connected to the 
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Reactor along the flow direction of gas. The hot exhaust gas of the organic halogenated compound disassembled in the plasma is 
introduced into a direct alkalinity water solution by this structure. For this reason, about 70 degrees C quenches hot exhaust gas. 
[0011] Originally, if time amount passes, dioxin will occur, but (it is easy to generate at 200 degrees C - 300 degrees C) since this 
structure quenches the hot exhaust gas containing a halogen molecule, it becomes possible [ suppressing generating of dioxin ]. 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to an accompanying drawing. The attached 
drawing shows the cracking unit system of the organic halogenated compound by the RF induction plasma for carrying out this inventi 
and the plasma torch 1 is constituted by the RF-coil 6 grade wound around the perimeter of the tubing 2 of the shape of a cylinder 
formed by insulating matter, such as silicon nitride, the gas supply nozzle 3, and tubing 2. 

[0013] In the condition before decomposition, maintaining the pressure in a plasma torch 1 and a chamber (reactor) 4 with the exhaus 
gas vacuum pump 7, argon gas was supplied in the plasma torch 1 for piping 11, the high frequency current was supplied to RF coil 6 in 
condition, and the plasma was lit. Then, the mixed gas of a steam and the dichlorodif luoromethane (chlorof luocarbon 12) as an organic 
halogenated compound was introduced into the plasma frame in a plasma torch 1 through another piping 11'. 
[0014] In addition, argon gas is used as a pilot flame at the time of plasma firing, and after plasma firing may suspend the supply. 
[0015] At this time, the main temperature of the plasma is 10000 degrees C - 15000 degrees C, and the organic halogenated compoun 
and steam which were introduced into the plasma frame are disassembled, as high effectiveness shows below according to an elevate 
temperature in a chamber (reactor) 4. 

[0016] When a dichlorodif luoromethane (chlorof luocarbon -12, CCI2F2) is distributed in the plasma as an organic halogenated compou 
the next reaction arises between steams. 

CCI2F2+2H2 0->C02+2HCI+2HF[0017] The exhaust gas containing the decomposed hydrogen halide (HCI, HF) passes along an exhaust 
pipe 13 from the opening 12 of the pars basilaris ossis occipitalis of a chamber (reactor) 4, and is introduced into the sodium-hydroxi 
water solution 14 inside a water box 5. Here, when bending down to pass under the inside of the sodium-hydroxide water solution 14, 
adiabatic cooling of it is carried out and the temperature of 60 degrees C - 70 degrees C quenches exhaust gas. In addition, it may 
replace with the sodium-hydroxide water solution inside a water box 5, and water may be used. 

[0018] the exhaust gas containing HCI (hydrogen chloride) and HF (hydrogen fluoride) is discharged from the exhaust gas outlet nozz 
15 of the upper part of a water box 5 — having ~ damage elimination — a column — it is introduced to 5'. damage elimination — a colu 
— it fills up with packing made from plastics (the Nittetu Chemical Engineering make, trade name Tellerette) into 5', and a sodium- 
hydroxide water solution supplies from the column upper part ~ having ~ exhaust gas — damage elimination — a column — while movin 
above the lower part of 5' , the exhaust gas which contacts the sodium hydroxide from the upper part efficiently, and contains HCI 
(hydrogen chloride) and HF (hydrogen fluoride) is neutralized at the next reaction. 

HCI+HF+2NaOH->NaCI+NaF+2H20 [0019] The neutralized gas is emitted into atmospheric air through the activated-charcoal-absorp 
tub 9, after Myst in gas is removed by the vapor-liquid-separation tank 8 through the exhaust gas vacuum pump 7. 
[0020] on the other hand -- damage elimination — a column — once being able to collect the waste fluid of the sodium-hydroxide wate 
solution extracted from the pars basilaris ossis occipitalis of 5' to the blowdown processing tub 10 with a pump 16, a calcium chloride 
added suitably, fluorine is fixed to calcium by the next reaction, and it precipitates. 

2 NaF+CaCI2 ->CaF2+2NaCI [0021] These settlings are collected as calcium fluoride (f luorite), and can be reused as a 

chlorof luorocarbon-replacing material, f luororesin, and a raw material of fluoric acid as a fluorine raw material. 

[0022] The waste fluid from which these settlings were removed is discharged after being neutralized by acids, such as a hydrochlor 

acid, for alkalinity. 

[0023] An example of the resolvability ability obtained in the experiment by the conventional approach (JP,3-90172,A) and this 
application approach is shown in a table 1 and a table 2 using the demonstration testing device shown above. 
[0024] 
[A table 1] 
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[0025] 
[A table 2] 
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[0026] As a result of the quantity of gas flow except chlorof luocarbon testing on the same conditions as a conventional method so th 
clearly from a table 1, the approach based on this invention not only was able to increase the chlorof luocarbon throughput substantial 
but cracking severity improved. Moreover, when the quantity of gas flow was increased further and the ratio of a steam was raised s 
that clearly from a table 2, to the plasma being stabilized and not sticking, by this invention approach, the chlorof luocarbon of 47 kg/ 
could be processed and cracking severity has also attained more than 4-nine with the conventional method. 

[0027] Drawing 2 shows relation with the need minimum power energy for maintaining reactor internal pressure and the plasma. Since 
power energy not to be based on a quantity of gas flow, but for the pressure in a reactor maintain the plasma in the range of 200 - 
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^50Torr becomes the minimum, and there are allowances of power also to load-effect conditions, the plasma is also known by that it i 
stabilized and has been hard coming to disappear. On the other hand, if reactor internal pressure is lower than 150Torr(s), since the 
need power energy for maintaining the plasma will go up extremely, the plasma tends to disappear also to fluctuation of some quantiti 
of gas flow, and it becomes uneconomical. On the other hand, although the ignition current of a plasma oscillation machine circuit 
increases and it is based also on quantity-of-gas-f low conditions in the range where reactor internal pressure is higher than 250Torr 
in order to exceed the current value (2.2A) of the upper limit of the proper of lOOkW RF plasma equipment of this example between 
300 - 600Torr(s), the plasma becomes unstable, and maintaining becomes difficult. Therefore, as for the pressure in the reactor 
connected with the plasma torch, it is optimal to decompress in the range of 150 - 600Torr. 

[0028] In addition, in this example, although the mixed gas of piping 11 to a steam and an organic halogenated compound was introduc 
through another piping 11', even if it introduces Ar gas by the piping 11 same as an option, or IT, an operation and effectiveness of th 
application are not reduced at all. 
[0029] 

[Effect of the Invention] As explained in full detail above, since the pressure in a plasma torch 1 and a chamber (reactor) 4 is held in 
reduced pressure condition below atmospheric pressure, and the plasma can maintain to stability and he is trying to introduce the mix 
gas of a steam and an organic halogenated compound directly in a plasma torch 1, according to this invention, it becomes possible to 
disassemble an organic halogenated compound efficiently. 

[0030] Furthermore, since an alkaline water solution quenches the organic halogenated compound exhaust gas decomposed by the plas 
it can oppress generating of dioxin. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram of the cracking unit of the organic halogenated compound with which this invention was applied. 
[Description of Notations] 

1 Plasma Torch 

2 Tubing 

3 Nozzle 

4 Chamber (Reactor) 

5 Water Box 

5' damage elimination -- column 

6 RF Coil 

7 Exhaust Gas Vacuum Pump 

8 Vapor-Liquid-Separation Tank 

9 Activated-Charcoal-Absorption Tub 

10 Waste- Water-Treatment Tub 
11 11' Piping 

12 Opening 

13 Exhaust Pipe 

14 Sodium Hydroxide 

15 Exhaust Gas Outlet Nozzle 

16 Pump 



[Translation done.] 
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DRAWINGS 
[Drawing 21 
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